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(54) METHOD FOR PRODUCING 1,3-PROPANEDIOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing 1,3-propanediol, by which the 1,3-propanediol 
can efficiently be produced in high purity. 

SOLUTION: This method for producing the 1,3-propanediol comprises dehydrating glycerol with cells and/or a 
cell treated product which contain a diol dehydratase and/or a glycerol dehydratase, and a diol dehydratase- 
reactivating factor and/or a glycerol dehydratase-reactivating factor to obtain 3-hydroxypropione aldehyde, and 
then hydrogenating the 3-hydroxypropione aldehyde in a liquid phase by a chemical synthesis method not using 
an enzyme to produce the 1 ,3-propanediol. 



LEGAL STATUS 

[Date of request for examination] 1 5.05.2006 

[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA.IaqwRDA417102533P1.htm 



2006/09/14 



'Searching PAJ 2/2 V 

[Date of requesting appeal against examiner's decision 
of rejection] 4 - 
[Date of extinction of right] 



http://vww19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAAJaqwRDA417102533P 



2006/09/14 



BH4±=A-/\ ±n JP 2005-102533 A 2005.4.21 

(19) B#S4#fW (J P) (J2) ^ Wlt^FnT^TR (A) (ll)#STffiS^58#^- 

^^2005-102533 

(P2005-1 02533 A) 

(43) 4MB H ¥/£17^4miB (2005. 4. 21) 



(51) Int. CI. 
C 1 2 P 
C 0 7 C 
C 0 7 C 
C 0 7 C 
C 0 7 C 



F I 



7/24 
29/141 
31/20 
45/65 
47/22 



C 1 2 P 

C 0 7 C 

C 0 7 C 

C 0 7 C 

C 0 7 C 



7/24 
29/141 
31/20 
45/65 
47/22 



Z 
Z 



f-V3-F(##) 
4 B 0 6 4 
4HO 0 6 
4HO 3 9 



ssif* mxmvmo ol (£i8S) mmm\zm< 



(2D tammn 


#1^2003-337663 (P2003-337663) 


(7Dffi8iA 


000004628 




(22) fflfBB 


¥fi£l5¥9m9B (2003. 9. 29) 






4 USE 














(74) ftIA 


100072349 










#a± ABB 








(74)ft3A 


100110995 












mm 






(74) ftSA 


100111464 












&t 






(74) ftSA 


100114649 


















(74) ttSA 


100124615 












®£ 






(72) %wm 












|5eajiPr|59ajTf:SW8 - 5 0 










mmm\zwt< 



(54) t»«Ho*#] i. 3-ypA5>i>*- )v<omm^m 

(57) [£*|] 

c m jffl ] i . 3 - u n > i? * - a & mm-c & zismzftm-rz. 

3-t> , a*yyDtf*>7;i'f t h * » , S3 - t h , Dt>'yot:t>7ji'Tt k £ *s 

«fc*^TS*£M'bfc^fl:¥£J*ffiK:J:B***ilObT, 1, 3 - 7 P /t > 5? ^ - ^ 



( 2 ) 



JP 2005-102533 A 2005.4.21 



[81**1 ] 

5? * - IV 5* t h*7^-f *<t^/J fcfjyj tn-;i/r k h* 7 ^ - if fc <=> tc 5? * - ;i/ 

*A.-Cft*ai#*«i:^/*fctt»#»a«tffll»T. ^U-fe'J > £ HK * L T 3 - t K P * 
->7 p Dtf^->T;P^t H 13 - t KD + v'7"Dh;^->T;l/7 ; t K * ffi t *5 ^ T » 

t e> & 5 , l, 3 - zf u n > y — <d & . 

[1*52 ] 

^T&5S#:£<fcr£/£;t«S#:&3£%£ffl^T. t U >$R*IT 3 - t F P * 

i'^nt:t>7)l'Tt FSd, i3-t^D+->^Dt:t>7;i'ftt ? SMC^UTl 
itvx , 3-tKD + >'7nt:t>SS8ilt5:i*&ft5. 3-fch'p*->:/Ptf:t- 

[SI** 3 ] 

y*-*Tt H7^--tf*<t^/SfcBy i JtP-^f t K 5 * - S f£ - 

§^•c&sIfl:*J:y/^fcl^i#li«£ffl^>T 1 yutu > £ aa * l- t 3 - t k p * 

f ^DKt>7)l'f k 83-k KP + i'^Dkt>7;l'fk P*6iffifTitt 20 

[W ** 4 ] 

yt-frt H7^-^*<fcO;/J fe«i"Jto-;i-Tk K 7 * - "tf £ Zf 5? * - )V 

^^Tfc3M*fc±tf/S&ttB^*:^&Jffift*fl!^>T, {"Jt'J >Sl*bT 3 - t K P * 
->^Pfcf^->7;i/xt h* £ # , M 3 - t h'P + v^Ptrr^T^xb K^eSSffi^TKtt 
5£f£TT7;7PK>£#. 3 £ K ^ 7 ^ n V -i > £ mm l,Z *3 ^ T m it L T 7 it 'J )V & £ 

[»** 5 j 

^t-*Tfc - -if*5«fctX/*ittt^U-feP — il'/t K7^--tf^e,^tc:> J ^- — ;P 30 

K7^--tf^ffitt^ig^*3j;^/*fett^U-feP-;p7 ; b: h*7*--fcrf>l7££MfcHx£ 

->^D kt>7;Pfk F & # , M 3 - k K D + ->7"o kt >7fx t F^£fi£*H^-C^14 

7?u;nixf;i'$sil-5ii:^ei&5. 7^ u ;hxxt;ko u jfi ft s . 

[HS** 6 ] 

Kxt F 7 * - if f? ffi 14 ft: B x , 5? * - ;P 5* k F^-ifSffittftSx&^tf/'Sfc 
tt^U-feP-;i/xt K7^--tfSffittftaf©7-y*^i-7 V 13. % Tf \Z - )V 7 \i 
H5^--tfSffittft:H J f*i«fcUC/Sfe«^U-trP-;i'xt F ^^--fcfffffitfMbBxcDX^: 

[ w*« 7 ] 

i ^ 7 h & e tc * - )v 7* t H^^-ifssttftHf tiiot/tita^'JtD-^Tk 

o 

[§S*3I 8 ] 
9 ] 



50 



( 3 ) JP 2005-102533 A 2005. 4. 21 

»m»9&mm\a. *j * - )v t t*7*-if*io!/sftii^utn-^Tt k ^ ^ — 

CW*« 1 0 ] 

Riftl'ifttt, 5? * — ;W 5 s t h*7^-i?:fe«fct£/*fctt^U-feP-;i'7 ; fc: K 7 ^ — if 
6 fc :* - )l y= t H7i'-1fSffiltfl:H?*J:tf/*felH' l JtD-^Tl: V ? 9 — 
■KlfittftH^t^^TiSSISfcldTiS, flf & g 1 ~ 9 (DV>fn* 1 « £ G 0 £ 

i^mommusLm] 10 
[ it « # » ] 

[ 0 0 0 1 ] 

* B W tt , 1, 3 - zf u /x y 3? * - )V <D Si jfi # £ & 6 Zf iz 7 {7 U )V mRtf 7 9 u ;u ft x 
[ 0 0 0 2 ] 

f b ^ m -c * s . 

[ 0 0 0 3 ] 

l, 3 -7"n/o>;*-;i/«D&^*Si LTB, « * , •ffc^^-fiSKcfcS^&tBcktffSil 

f&fFXift 1 ~ 3 #M) ^#6nfe3-kFn + y7"Pe*>7^TtH&lrtl/T, 1, 
3-ya;Oy*-i^Sgf5#S («*.«, # ff XI4#I) ft£*J»6nTl>4. 
[ 0 0 0 4 ] 

^#<D^ffi«, -> h P /X 9 9 — (Ci trobacter) , 9 p X b U ~y ^ h. (Clostridium) 
. x > J- P /X 9 9 — (Enterobacter) , -i >J :* /X ^ ^ — (I lyobac ter) , ^ u ;t* -> x 7 (K 1 ebs 30 
iella), v 9 b/X^jl'X (Lactobacillus), * «k o /X ^ * — (Pe lobac ter) * <D 1 , 3 
-^n/x^y^-^a^Bftffl^T. tD-*©»i*6 1 , 3-t'p/x>v ! ^-;P 
^Sigf^^teT*^.. :©*SB. R*8*l:i0yUtP-^63 - t F n * -> :/ n 
tf*>7^rt H (3-HP) *±V*KK«T*ill*»tfNAD + -'J >*-iftl7C 
BfKiO 3-HP4 1, s-T'o/x^SJ^-^fcilTn-rs&PtG^'ftRIRj&^&fc*. 
£ , SillDl, 3-^ f O/X>>?^--;KiDJR*&±tfSfc«>fC. 16fl fS * % £ ffl 

t> x , y -t u > *> 6 1 . 3 -yn/oyt-^^iits^ffi^i^sntDS (M^. 

« , ^ff3ti«5~8#Sg) . 
[ 0 0 0 5 ] 

, 7 ^ u ;m tt , 7* u;u & s ^ « x v ;w -> 3 > tVT*b&mm 40 

CfflHShStt, ft ft . « l£ JO I > &$C, llStHfilTilftfflilttt*. 7 * U 

;u is §i & # ft , fle * ^ tt r * 0 . - & m \z 7 u \z \s > % 7 9 u v 4 > * 7 ^ p P-f 

Uft57>Dk- f > « , 3 - t PD + v^Dlft>7A7 : t KSrHltt^^TtcTSCt 
H j;oTfeS®$n5. Z,<Dtztb, 7 u ;ni * ilS *B *.T? ^ sfi; flB ic » ifi 1" S fc * K . 7 
P -f > , $e,(c«3-th*P + v-7 p Pe^->7;UT : tr ; SriB5SEat^-3 5a^<fc<Si3t 

[»W3t*l]*HI*WFJS4. 873. 3 7 8 f iii 
[»tf£lK2]#BI1*JlF*4. 8 7 3, 3 7 9 f IBif 

[#W3tl3] f l#ff$ 4, 9 3 5,5 5 4 f ?IIt 50 



( 4 ) 



JP 2005-102533 A 2005.4.21 







* 2 . 


4 3 


4.1 


1 0 # 9IS1] * 








[»ff Xltt 5 ] 




0 1- 


5 0 


4 3 3 


8 # a m 








[¥f9f$:ffi. 6 ] 


4$ ^ 2 0 


0 2- 


5 1 


4 4 2 


6 ^4i« 








[»«P3tltt 7 ] 


* B« 6 . 


0 2 


5 , 1 


8 4 f| 91*81 S 








iwmxm 8 ] 


a & n 


m 0 1 


/ 1 


2 8 3 










[ % m © m 7ji ] 


















[ m w a* j* * b 




* SIS 


] 












[ 0 0 0 6 ] 




















. ± e i 


, 3 - 


7 P 




* - >i <Dm.m.?j mv> 




•q fiE (3 




•s> ^ ffi « . 3 - 


CFD + 


-> 7 P 


e a- 


> 7 )V 






t? & 0 






© *t is 


x e 


ft !& S 




L < ft tA . Jn ^. t 


. * ft 




f ^ t Ltffl 3 


-kHD 


* -> 7 


p tr 


^- > 7 


;w 5* t K At n ^ Jft «l 


ft ^ a m & iz it . 




© 


i , 3 - -f n n 


> 3? * - 


;u © £l 


j£X 


a r - 


& *fe Jj£ # s c5 e. (C grj 




. - ^ 




& « © m * k «fc 


r> X it , 




an 


(C ft o 


K> . -5- © « t - © 


1 , 3 — 7* P > 


v * - 


;u 


ft n ft t L- t m 


H Ttt* 


ft ©ig 


b ft 


rs tc 


«t«©©s.tz^e^ 


a^^^ftfcfce. 






ft * S *i # » * 


. d © ft 


46 , 1 


, 3 




(C tt 5 0 ft £ b 


x mm 




tlS3-tFD 


* > 7 P 


e * > 


7 )V 




ic & «■ ^ ©j ± & m s 


9 « bj «g ft a> tr o 


'p ft ^ 






















[ 0 0 0 7 ] 


















£fc. &#© 


56 m iz ck 




« . - 




uty>*6 i, 


3-7 


P 


a > ar — ;u ^ 


© teft m 


& 5 0 


% a 




< , +»fttftl>t 


t> 3 is ^* * -s . 


j: © «fc 




ft ffl m ft » -r 


Z> tctb\z 






* ^ ft m ^ fc i , 3 


- y n n > y t - 


;w © Si 


it 




Z> . £ 


© J; -5 


ft* 


^ % ft 


ffl D t t L T , ii5 


t> g <t $ ft 3* BE -r 


-set 




* t) * r mm x 


«6 5 . 5 


& lc . 














ft £ © , 


< © 


®j £ ^ m ft 


^ ty . z\ <d tztb , % 


ft ffl t> * ft T? 


a, fb 




& tit K cfc s « ± 


c in ss i 


a 




ft o . 




b < ft n . ± e ra 


s iz m 




t . ± ffi m m «c 








M T 


*^.i, 3 - y P A 


> v 5 ^- - ;u © fflf m. 


x a c 


*5 


l> T . is 9 P a, 


* -y- > « 




*sise ffl 




» ^« ft # jt r * 


t d CD 


«fc 


5 & *r « fig m © 








T -5 










[ 0 0 0 8 ] 


















b ft d< o T , 


*38 W it 


- 3- 


t j* 


p + -> 


yp e^-^r^xt 




iis ^ 




fl2 ^ T © jfi T £ 




O ft 3 


- t 


K P * 




t K a» S i* H flE -c 






1R¥T 1 , 3 - 


7 p > 


~>- * - 


;p ft 












[ 0 0 0 9 ] 


















* 3£ © ffi © 




*» 3SX 


a tc 


mm® 


m ft « « l ft ^ i , 


3 - ^ o yt > ^ t 


- ^ © 




jg^fe fta«r 


















[0010] 


















* % w © £ e. 


ft -5 ffi © 




, 3 


- t H 


D + v^ptr^>7 


;p x t H ft S « * 








it T S . 


z. © «t 


o ft 


3 - t 


HP^v-7Pt^-> 


7 ;u fc k *» e k m m. -c 




•D iti t> JR ^ T? . 


7 9 P U 


•f > > 


7 9 




^^ftSJiS-r^^^ftti^ 



[^SftftftT€>ft»©^S] 
[0011] 

*mwm 6 ta , ±iBawft«^-rsfta6csi«^Wftfi : ftoft^^, ^ 'J t u > ic , -7 
t-^/^'Jta-Ji'f t h'5^-iffte.c^c> 5 ^--;p/^'UirP-;P7 i t h*7^-if^ 

Stt{bH : fft^r-r-2.M«: J ?»h^X>MJlS^^@^ftM^ftf^ffla-e''2>i:^ 3 - t h*P^ 
•>7Ptf*>7^rt K if ij -fe ij >*>e.il5^'R^-eSJjt-C^, *oi"Jt'J > ft IS t A, 
t*mffi-C«fflt*-2>ft«6, 3-t KD#y70tft>7;Vrt h'ftiaJ>Bai?S!jS^€Sft* 
. C©<t^l:l/ti^nt3-tHP + v'7nt:t>7;l'rt h* ft « ffl lc *3 n T * M * JQ 

rsctiu^x, mm<D i , 3 - 7D/o?*-ji'i)ifsiiifci)>7ii«*t8aTS6 50 



JP 2005-102533 A 2005.4.21 



[00 1 2 ] 

lens*!, cffl7i?ni/-f >t, m58«»icBi±ri6**tBtAr£*AyT?^ttt>fc*. & 

£6 & T §!{ it T? # < f$AC'07^n V ^ >frt>Tir 'J ;P M a* iS MS T©jf-C#-5Cl<hfc»] 
# b . JJDAT. * 38 W # 'S tt , 7fDK>ffl|ftWlXT ;Wb £ fx ft 5 £ K J; o T 

[0013] 

±E»*t:3StJ^T. 10 
[0014] 

T ft fc> ^ , ± IB §« B , T 15 (1) ~ (10) CioTl^SnS. 
[0015] . 

(1) v * - JV 7 s t K^^--tf*3J;Dt/*^:tt^U-feo-;i/7 J t K 5 * — V ft & »C >> 

H^£^^Tft*B^**«fctf/*;fc^iB^*:j!la*£ffl^>T. ^ U t U >5lfi*bT 3 - t 
Htp^^7'atf^->T^^t ^3 - t HD + ->^Dtft>7il'f t K £ ffl tC *5 

^Tmm&&mi<t3.^it¥&i&m\z&K)frmmisaLT. 1 , 3 - :/ p a- > * - ;u & gf is 

[0016] 20 

(2) v'^-^^tH^^ — -tfiJitX/S^ft^U-feO-^^.th*^^ — -fe? ft "E> tC . 

H^*^^Tft*B#*«fctf/*fctt«fl:8lS*SflI^T, f'J t U >JK*LT 3 - t 
HP^v7 p Ptf^->T^7 ; t h* £ # , S3 - t Hn + ->yntf^->T;Pxt F « « ffi * 
KTlftU, 3 - t HD^->7nt:t>S^SSt5;i^6/5;5, 3-kFP^vT" 

[0017] 

(3) s? * - ^ 5 s t K^^--e*3J:tX/-sfc«^U-tn-;l/7 ; t h* 7 ^ - 1f ft ■=> K 
*-*rt K SffittftHf *5<k^/Sfc(i^'J t D-JI/f fc F 7 ^ - -fcf I? ?£ £Hb 
B^*£A/Tft*H#*«fctf/Sfctt*#$&S4&Sffl^T, ^"J t'J >iK*l/T 3 - t 30 
Kd*->^d t!t >7;Pr t F £ ft , S3 - t h , a + ->yne*>7^rt K^Sttfif 

[0018] 

(4) yt-JI'Tt F^^-iffecfctf/Sfcte^U-fcP-^^fc: F7*— •fcfft'StMCv' 

- ^ 7 fc: H^^-lf^fStt^HTfeiOC/^fctt^'J-feP-^^t F 7 - -fc* W filte <fc 
B^£^Tft£B#£,£tf/3:fc«e&M%£ffl^T, y U "t U > £ 18 * L- T 3 - t 
h*D + ->7'ntft>7Jl'f t K S#, S 3 - t FD*y7nt!t>7Jl'f t K j&» 6 i£ ffl * 
Tl**ttTT7?n|/'f > £ » , S 6lCg7i'nK>S:itll;*^TSftbT7i? U 

[0019] 40 

( 5 ) xt-^r t K7^--lf*<tt;/Sfctt^'JtD-;l'f t F 7 * — -if ft 6 K i? 

— )V =f t H^^-ifllffittYbHTiiitK/Sfcti^U-feP-^^fc: F7*--t?Bffitt'ft; 

FP*v7'pe*>7;l'f h F £ # , S3 - fc H □ + ->7'n tf*>7Jl'f k F S WL ffl 

fbUT7^JJHlXfJl'£SSt5Ct*^ft5 1 7 * U^ilXfiKOSS^S. 
[ 0 0 2 0 ] 

(6) ±£r t H 7^--i?RffittfbHf (i, i?t-;l-ft H 5 ^ - tf Rffittft 63 ? * «t 

i;/ifcBi^jtD-^Tt h*7^--tfHffittftHT©7-^-y-^^--'> f ft e. jc * 

- )V 7* t F^-lfffffittteB^fe^tf/Scfcte^UirP-Jl/^t: F^^-ifSSttteB 50 



( 6 ) 



JP 2005-102533 A 2005.4.21 



f©xt-j^ya^-> FA^isssns. mm (i) ~ (5) © ^ rn tsmc ta m © # & 

© 

[ 0 0 2 1 ] 

- V> •*»■ 7 n- - v h & 5 Tt \z V Or - )V =f t F7*-iff?f§tt<tHT£,£tf/$fcte? r U-tiP 
-^rk F7^-f»g)!fkaf ©Xt-^tyar^ h*^«(ESn5, KG (6) 

[ 0 0 2 2 ] 

(8) ±IBf k K7^-t!Sffittftaf J?*-JVTkH5^-fSffiiftHf0 7 

ilSSM*. NG (7) CEt©*tt. 
[ 0 0 2 3 ] 

( 9 ) 1GI *'« a « tt , 5> * - 5* t l ! 7^-€titf/tftliyutn-Jl'ft K 

[ 0 0 2 4 ] 

(10) ±ieB«:jaia«Jtt, yt-^rk h , '7^-t'*J;^/Sfc(ii'iJtD-Jl/Tk 
h'7^--lf)S:e.tfl:yt-JkTt H 5*--K?liStt<tH ; J : 43«fctf/S&tti"J ir p - ;p ^ 

fc H iSttfcH : Ffc'&A> T&SHfcftB* Tift*, me (1 ) ^ (9) fflnfn 20 

a» iz w. m <o # m . 
[ st m v>® * ] 

[ 0 0 2 5 ] 

z^/Sittsy'j-kD-^^tK^^-if ( # wjb » 4» TMi , -si/t r v * - jv / v y -t 

P-iPrk K 7^-if J . 3; fc i& (C I" x t h* ^ ^ - if J & £ tfK: — ;P 

K7?-1?SffittftBf «<fctf/ifc(Jy*'J tn-^fk K^^-ifSett^bH^ ( 
# Hi * » * TMi, -SbT r->-t-;i,/^ijtn-j|,f k F5^-tSffieftBf J v £ 
fc tt ¥ rft H7^--K»SttftHfJ t t» # "T * ) £-£A,T?&50#*3<fctf/£fcte 
B#$&S#l£/flV>T. ^ l JtU>$JK*bT3-kKa + y7'okty7;PfkH^», 30 

(2) 3-t Kn*y7'pt:t>7;i'Tk F&mm\z&^TBm&@.mi't2.^<k¥&f8.m 

k h'P + yT'DktyTil/Tk 5g»ffifC«fce.rtc, IP *> . tferttfOS?* — J^/jf 

U-feU >fc:ft*«atfT«jB:T*fc«>. # <=> n £ 3 - fc KD + yyaktyJ^rk P 13 H 

•feu>*R^c4£fflT?ir*fc*i)> m^mitm vit& t , # & w © & tc 

i«t, £© e fc?&(i:i:A,<t* »J £ (fctt**Sfr^3 -kKP^y7"Dkt>7^rk h* £ 
M»iUT««k:*v>T***lip-r*J:t« t 'r**fca&, lent l . 3 - 7 d > * 
- ;u « k me « & # r & . ±f2«j*fciB*T, r * t « \z « , 1 , 3 - 7 p /i > s> * - ;p 40 
Rzt7ktf$.i,zmz(D?)-T$>z>rctb. mmizmmmmz&mT z>&w&is.^tzit> . mmmm 

[ 0 0 2 6 ] 

* fc . * 38 W tt , ±fBLfc<fc5tefS^^£9J£/£^£^£&^3-tKn*v'? , nfc!;i- 
>7Jl'fkKSift^ffTTEfSStT7i'Pk'f>*». 3ei:7^Pl"f>4iftl 

h*p + -y7"pk* >7;pf k PfiittftttTTsesttTrfB u-r s e>tcr^ 

□ U-OStft«lI.XfJMkbT7J"J^iXXf;i'SrSSt5*j£l:iT2.fc®T*5 
fc*, cn^ffl^TSj|Sn57^PU-f >, $ 5.lCCn^6KS3tl5 7^ iJil^f ^7 50 
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9 'J )V m X 7s t )V * tc , ii& 1*6 S £ W f £ <, 
[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

* 3S 9i o a§ — tt , y t - ^ r t K7*-f ^cktf/Sftttyjtn-jl/f t F 9 * - if 
75: & U \Z V * - )V x t FJ^-'SfUSttftHf* itf/ifctt^U tP-^r t K ^ * - 

U3-tFD^yyot!t>7^Tt F^fl, ^3 - t F P + y ^ P t!t >7 Jl/r t K 
t*ffit*^T#**«fflba:^Wt*fi-«»JCctO***lnLT, 1 , 3 - y P /I > ^ 10 

o 

[ 0 0 2 9 ] 

* §g w \z & ^ t , r v * - )V / 9 u ir p - ;p x t H ^ * - if j s tt r t t K 7 ^ - 

j <fc « , i^'Jt'J>SR*LT, 3-tKP^v7 p pe^->T;i/xt:H ( # W IB » * T tt 
, r 3 — h p j tfeftf 5) atf*fc**T3Mttf1*ffl£«T*lP*-e*D, 
^f^tt^t)Otfcn«> #(c$jjK$n^r<i:^<> saot)0#«fflT#5. :ne» 
o5«, mm <d 01% & % m>~? z> t . #v±u-)i,Tt\*7* — vifiK2zis<&mt£tiz>o 

[ 0 0 3 0 ] 

* 5! W \Z *5 ^ T , if U ir P - ;U 5* t: H 9 * - if tt , #fcffflpg£n3;ich&<, -co^^ 20 
SttS/^SiS^fn^Sa^TftotfeJ;^. ^#«Mctt, Klebsiel laJl , Citrob 
acterJg, C l o s t r i d i um M , Lac tobac i l l usJS , En t e robac t e r K , C a l o rama t o rS , Salmonel 
laSS (^Listerias JCJR-T 2>$L£ffi&$> 0 , J;0lfl<«> Klebsiella pneumoniae, Cit 
robacter pneumoniae, Clostridium pas teur i anum, Lactobacillus leichmannii, Citrob 
acter intermedium, Lactobacillus reuteri, Lactobacillus buchneri, Lactobacillus 
brevis, Enterobacter agglomerans, Clostridium butyricum, Caloramator viterbensis 

, Lactobacillus collinoides, Lactobacillus hilgardii. Salmonella typhimurium, Li 
steriamonocytogenes, R t£L i s t e r i a innocuafi3fe(£^UirP — ;U^fcF^^~if&£#* 

[ 0 0 3 1 ] 

ilBS^&yil-fcn-^^fc K ^ * - if £ ¥ 118 T £ # & , # K M fS £ n £ £ <h < , 
ft ft , ^^A^P^h^^^^ - < M * tf , HPLC) « <D , 4i»0»3S©^Bi-*IB^ 

[ 0 0 3 2 ] 

S fc > * % m \Z $> ^ T , 5? * - ;i/ ? t K 5 ^ - if t> * , «f tc ffl Eg $ n & £ £ . & < , - 
(DSSSftS/^ItS^fncDiftJfcTi^Tfect^. RffcftHcte, Klebsiellas, 
Propionibacteri umJH , C 1 os t r i d i umM , Lactobacillus^, Salmonella/!, CitrobacterJH 
, FlavobacteriumS , Acetobac ter iumS , Brucella®, R It Fu sobac t e r i umM \Z M T £ $k 40 
£^#*feO, J: D » t < 14 , Klebsiella pneumoniae, P rop i on i bac t e r i um f reudenre ichi 
i, Clostridium glycolicum, Lactobacillus brevis, Salmonella typhimurium, Citroba 
cter freundii, Lactobacillus buchneri, Brucella melitensis, Fusobac t e r i um nuclea 
turn, Klebsiella oxytoca, P rop i on i bac t e r i um f reuden re i ch i i , Salmonella typhimuriu 
m, Listeria monocytogenes, Bi^Listeria innocuafi ^(O y t - t H v $ — if & £: 

ffl $ n t fe ct n - 

[ 0 0 3 3 ] 
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, *7A?D7hy77^ - ( A , HPLC) ^»ro»i^©^Si-mSi*ffit 
[ 0 0 3 4 ] 

*»Bc*t»T. r v ■* - )i / y u -t □ - ^ ? t h 5 9 - tf w e & fb b ^ j £ it a rf 

t F^-tSgfeftlf J tit. d/>J-t:'J>-»3-HP + H 2 0©5)SSMlLT*g 
Ifcft K5?--tffflffittSBSffit ( S g fb T 5 ) Hf «fc O # IB K tt , 

f t K7^--tf*«MT5^U t'J >-3 - HP+H, O © S J& tc « , m » B 1 2 *» 39 

stt{bH^^o^nfcffl»*B i 2 zmtztzmmmB 1 2 ttiLi, ^ t k ^ * - -tr © 10 

fg14£f5ft<ELT ( S tt {b L T ) , 1*5*--!**^ 'J -feU>©K*EJ6 

f Si5 £ © ± 5 K 7^ k K^^-ifSSffittfttSfffflSfTSfeOS.' # Id 

K £ fr> T tt . r 5? * - * / y U -t P - Jl> 7 k h* 7 * - B S ft H =(■ J * Ac « rftF? 

ffl4#-r-5fe©T*n«, #i:aisn5cts;< 1 & » © , ;f fiHb l ^ u -tr n - ;p ^ 

t K7^-f^gjtftt5yjtD-;i,fb K^^-iffSffittfbH^Rtf^ffifbL/'cv'*- 

-;Pxt H5^-if^fgttfb-r^v J *-;v^t H7?-tBffittftHf *s«fflsn5. & 

t> # T ffifflSnxfeil>. if? £ L < tt , T'tH^^-ifflffittfbHTtt, J't-^TtH 

itf/Sfciay 'J tD-^f t K^^--tf^fiH4ibH^©7-> ? 20 

tj- :/ a x -y h is. 6 fx v 5 * - t h*7^--tffl«ttfl:H^*3cfcat/*it«^u-feD-;u 

fkF7^-t'Sgttftif©X ; E-JH)-ya-7h^e.ffi«5n, «fc 9 » 3; L- < . 
t-JI'Tfc F7^--tfBffitt<klfc07-y+t7'az7 h & 6 I: y * - ^ r t h*7^- 

■k s » tt ft' h ^ * «t / * fc a y u tD-jif k i«7?--ifsfittftaf oxt-^-s-^ 

a - y h*6*-)JJft, #l;ffSb<ttyt-;l'ftH7^--ifHSttftIf©7-^-!r 

$ nt «t t> . 

[ 0 0 3 5 ] 

*»«K«Ht, ^UtP-;Pfkf ; 7^--tfBfittftHfB» © igte # $!l IE S n 30 

#&)\z\t, Lactobaci 1 lusJH , Klebsiellas, C i t robac terS , C 1 os t r i d i umS . RtXEnter 
obac ter«fcJl'r4«*«»*3fe©i' , J-feP-;p7*t h' 7 ^ --tfSSttftBf *^ 0 . <£ D 
U L < , Lactobacillus sp. , Klebsiella pneumoniae, Lactobacillus 1 e i chmann i i , C 
i t robac t e r freundii, Citrobacter intermedium. Lac t obac i 1 1 u s reu t e r i , Lactobacillu 
s buchneri, Lactobacillus brevis, Clostridium pa s t eu r i anum, Enterobacter agglome 
rans, R TS C 1 os t r i d i umbu t y r i cumte E rt* # £ ti -5 . Z. ti <b © o % , Lac t obac i 1 1 us S 
T 3 38 £ $1 , Lactobacillus sp. , Lactobacillus leichmannii, Lactobacillus 

reuteri, Lactobacillus buchneri, Lactobacillus brev i s tfi 3fe © t> © £f £ b- < ffi ffl $ 40 
n, # tw Lac tobac i 1 lus sp. R U Lac t obac i 1 1 us reu t e r i fi 3fe © £ © ifi 0? $ b < ffl $ tl -5 
. & *5 . ^Utn-;l'Ttl ! 7:5'--lfi^ l Jtn-;PTkH7^-fRi5tt<kBft©I 

[ 0 0 3 6 ] 

iEI*6f UtD-A-rt K9*--tfSSttftH^*¥l*-r*>SFastt» fM K 2 *i 

■5 £ <h & < , ttffi, *7A?DY(>y77^ - (MAtf. HPLC) * © , & © P S © 

[ 0 0 3 7 ] 

i£ ft , *8BC*l>T, v*-;i.^kr ; 7;5'--fe?i l fSttftH^te, 4*fcffllH3 
n & £ <h & < . ±s2Lfc<t5!5;yt-^fkH7^-€SW'r58i4!ayyA±i:3-H 50 
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tf) fC 1i , Klebsiellas. C i t robac t e rS » P rop i on i bac t e r i um/H , Lac t obac i 1 lusM , Flavo 
bacter iuiS , &tfAcetobacteriumJSl;:@ST-3?&±#iffi3fc<D — JU x fc K 7 ^ — if I? i§ 

6 ft B # & 0 , ct O i$ L- < . Klebsiella pneumoniae, Citrobacter freundii, Propi 
onibacterium f r eudenre i ch i i , Lactobacillus brevis. Lactobacillus buchneri, Flavo 
bacterium sp. , & Acetobacterium sp. ts. E tfl & \f "E> ti -5 . Z. ti <b <r> o , Lactobacill 
usfcMT^^c^^, BP % , Lactobacillus brevis, Lactobacillus buchneri, # 1c L a c 1 0 b 
acillusbrevisfi*©^;r-;Ux , kK5*-1f??gttft:H^##i;b<ttfflan*. ts is 10 

t SiSttftSf - y h *JJf $ L < ffiffl $ n, i$ * C , 5? * - )V 

x k K7^-1ff??§ttfbE3 : ?ro7-> J -y-y^.r:-y h ft; 6 tfC i"J t n - *f fc K 7 ^ — if 

[ 0 0 3 8 ] 

±IEil^e.> 5 ^--^5 i tr ; 7^--f^fiH4{kH^^¥B|-r-5.* tt . # \z ffif is s n £ C 
tft<, am, *5i?B?h^57^ - HPLC) »©. iiffl © 81 © # 88 

[ 0 0 3 9 ] 

£ fc , 5* t F5*--K43J:tf/'3;fcttxk h*7^--tfBffiftftif S3 - h' t 3 1 6 
^ft-^tram****. ts Z Zt \z x k F7*-if*i.fctf/£fctt5 f fc H5^-eSffi : ttft 

A «S £ « . ^»©*ffi*ffl^*ri:lc«tDfP«"C*. MiS, fk K?^-**»at 
5at»tl/TU, ft & W tw , #^2001-504338-^^^, #*2002-5 
1 4 4 2 6 ^21, fS 2 0 0 1 - 5 0 3 6 3 6 ^fil, *l#ltS 6, 025, 184 
^^SfflS, IBfiMSOl/ 1 2 8 3 3 ^/07l/7h, Bg££riifiSg9 6/3 5 7 9 5^ 
/O 7 1/ y h HfS&Rim 0 1 / 0 4 3 2 4 *t A* > V V y h , FEMS Microbiology Letter 30 
s 164 (1998) 21-28. Applied and Environmental Microbiology, Jan. 1998, p. 98-105, 
Applied and Environmental Microbiology. Dec. 1991. p. 354 1-3546& i* iz ffl ^ £ ft Z> 

fi»«*tt6f t>«^tfc± Of^RTt. M fcf , 7 ; tH7^-ifffitt^l6]±b7c^Sffll: 
tliLtll, ft # MIC fi , IlfilRO 0 / 7 0 0 B 7 1Jrt>7Uy hft2KB«3ft 
•5. h © w & -5 . 

[ 0 0 4 0 ] 

* f£ ^ \Z *5 H T , ■;^-*/^iJtD-Jl'f t H5i'-tS6tfl:>>*-*/i"JtP 

^'JtU>S!B*:LT3-tHD + y7*Dk^>7;l'fl: h* SSilt 5. d © , ffff 40 
J & f m &mm%> 1 «. ^'J-tU^-SrJSai^rox*^^ — I i L T ffl ^ 5 C t *s ft ^ fc 

# , #-%\zm^&<tm$:mi&-t%z\£tf-eg. * 7c , #6n43-kKD*>-7'ni;*> 

7 ;p x t F a m £ j* « a* 4> fc t» . s#:«asti^« : *i><^ffl$n^.. 

. SffJSSi^Sr^ffl-rs.!:, fg»^^©7j&K c fcD^Ui?U>^e3-HP'N©^g|#liJ 
[ 0 0 4 1] 

& *5 . # W ffl » \Z *5 V> T , riftj <h . #f89IC,J;<5Ki£&, MS&J&ifcfcRLfc* 
£ K , *©ttfc#iiMtt*#T*!*5jfcttWIiT«:fc<, ^ U -fe U > £ ^ tT S f£ « 1C 43 ^ 
Xy.j-fciJ > © « ft: R :7 U "k U >£X*7l'*-aiUcU7ci«m£fr&frfr^ i &©£t'>3. 

A , *««lsI«L.fc«ffT*3fiiJitCJ:*R«:(fT^'Jlr'J>©*fl:. 9 U -t U > * ffl 50 
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H #ij ^ * J * -5 . 
[ 0 0 4 5 ] 

♦ jiBCiUT, ^Jt'J>O3-HPM0St«Sftli, #t£fMP5£n-f, H , 
<b®ft&^H«{bH^Sffl^T«£*^»©^f|^gi»fe£ra«<DSrfe*«ffifflr€rS. *^ 
WICJ;-5^ l Jfe l J>C03-HP'\C0^^«, Kftfei^/SfcttSftffla^i (^J^-«« h 
;UX>ffl3a®ft^»@^fb®ft^£*) ^ffl^Tff75:t)nsrcJ6, %fisfeiCJ:SJ©^£«S7S: 

o . n % n % 3 - \z v u * i/ 7 u v * y 7 )v r t y ± & ® * & t h z ^ & -r , a c 
stAy^c^u t u >^s«i:{6ffl sns&ft, ^ <b m a* it j$ -c # ^. . * fc. « & <o 50 
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ftfttClkLTt). B 0 M » B . BiA/£t'«T««yUt'J>T*5fc6 l 3 - t H □ 

m t * * . 

[ 0 0 4 6 ] 

5f tH7^-tB, ± BB b «fc 3 , ttfjKB 1 2 KdHSfST *0. ^ U -t U > O 3 - 

HP'NOflCttiPSB 1 2 © # £ # & S T ft 5 . ^U-fe'J > © 3 - HP^CDfftC* 
t? £ 4A & 33 B 1 2 © # ffi » B , j"J t "J > © 3 - HP^©«j)H»Ifft5IT*n(f 

# tc ©j e $ n -r , si t*icj:oTS&^. *t#3S§B 12 ©#&»«, isisss o 10 

m M ft 9 > «8IB 1 2iS*U~l 0 0 0 /iM, J;D$?*U<B10~800tfM£ 
fc4J;3fc*-C»*c£ja«*f*Hr». * fc , fcBS#$as^©gB. fiSffl 

s n s s® ( a # , mTZ.itmw-x.TS m-g.it mi-) , aeoii—ne.oi, si (yutu 

>) @«RtfS^i6ifei*l:<koTSftO, * fc . ^U-tU>©3-HP^©««#t + » 

lfft5iT*ntf^.csjfBan&^. « * a . ■ & a B#*a«*bsiEifl-5C 

-dfcfflfSJi^fctt. if » , SS5 0mmolftfcD. 1 0-1 0 05U, 

<B5 0~5 0SUSS#ftt5±5aiT*«rt*tif*H/S. i fc . #J x « . @ 5t ft; 

n-s«&£ti©«^. »^«**^>sj£;jg<DSgji (lhsv) ^i'liiotsso, £ fc . ' 
^■j-feu>©3-HP^©^m^ + ^iifT-r£»T-abn(f#(c©jfs^n^^*i, 0 # 5£ © 20 
«-&cos(rit'<T*5«fc'?-i 0 ~ 1 0 0 f& a a* s « , mm 2 nz . r & t> % , @ 5£ ft: s # £ 

«taRlKSCr«[«T*«^fc:tt. **5 0mmol*fcD. 1 0 0 ~ 1 flt U , J: 0 $f £ L 
<li 5 0 0~5 0 0 0SU@S]?ftT5J;5ftlT*5CidS!ifSlH. & *5 > ± IB B? Si 

ff iBIiM 1 ^^fefc 0 1 wmo 1 ©1, 2-ya/1>yt- ;P4'7'Det>7^rt b* 
fc**T?**1S6**, riuj t«8i/, © * tt . i, 2-^n/t>s?Ji- — ;k*> 

<E> © 7 n K * > 7 )V =f t K © ± j« *« « UJ "I DB 3Er ffi t'* tl tf » CM IB S n f »c « ffl T * * 
. fc *3 , *58«C«t>TB, ype*>7;l'Tt F, 3 - k Kn + j/yD kt>7^rk 
HfltltH, 3 - 2 - ^> 1 /f7 , /iJ 7 > t h*7 , />ffiSEiftS:ffl^T^m-rs* 

S*«t>T*HlI/t. 30 
[ 0 0 4 7 ] 

KT. *55ajtC<J;-5^ , J-t l J>©3 - HPMOf i©jif iLl> - HiS9I8l£iattT£.> 
S^#©@£ft;«{*::fe<fctf/i:fcBB£ft;B^*tefflT5«-&tC«, jg US & « 

«<«*.«. ij>i*U9A/iv7r-) . ±EUfcJ;5aiiiro»»*B i 2 . y u 

SAtlt, 1 0 ~ 9 0 *C T? , iO« : SU<«15~8 5 < C-C, 1 - 3 6 0 »H, ff*l< 
Ii5~l 2 0»l, «tt-r-5di:»XJ;t3T, 3-HP£Jgj&-f5<. C©ct3lCbT^fi£b 
it 3 - HP B, JtOlS ft; M ft <!: ?1 •& L #18 \Z & Z> , flt i§ . K fl- i& . 2t P$ & i: 

OfiaoSSCioT, H56ft:M#i#»K:»(i-ce<5. S « , & ^ # © B ft tt fle * 
J;tlt/SfcttHSftHf **»l/fc*7AC. & S ft IK « « (Willi. U > • * U * A A* 40 
>y 7 7 - ) , iElfci.iftlSliOllIBi 2, jMJ-bU>&:££'frtrfl£l*K*. 
1 0~9 Ott, iOfif IKIil 5~8 5tT, 0. 1 ~5 0 LHS VW^lT?, »S 
K II 0 . 2~4 0 LHSVOiSlt, If^ tiCi^T, 3 - H P t Kf* l/Tfe J:lr>. 
n © m . ^ U -fe 'J > © « « « . Hfi:i5^fflS+»§tt6ft5J;5ftil«T»ntf«pC 
Ml^n&t^, jff $ K 11 0 . 1 ~ 5 0 ( w / v ) % . «fc9#3:L<B0. 2~40 ( 

b . y u -t u > a« jg #? r -a t> © t $> n b* * tc m fs 2 n & ^ a* , #j * b , * , £ a ft & * . 

U > S? * 'J 9 A A* y 7 - , £ X > K * U V A A* y 7 7 - > 'J > 8 S « ?S . ^ y H © ^ « 

A A v V 7 - . 'J >®*I«i£rt*$?i; L < fi^ffl 3 *13 .'*55^t?B, S 50 
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-£ it # K , SUKftiLT, U >IA U >) A/ty 7 7 - . I >K A U Art 7 7 7 - 

< tt 1 0~5 0 0 m M T? & 5 . 
[ 0 0 4 8 ] 

*mW<Z>J3m\Z£Z>£. ^©J;5llLT#6nfc3-HPIi, ?& *B (ffJUtt, * & 

£ © & > Tfb^^-^ftj t tt . f6»ttfc:J:&£^fl;#«lfc£j*35F«***-r* 
. #5B9!fcJ:*.fc3lC, 32 » C «fc 6ft:, ft*&*StflKT 3 - H P*>5i , 3-7 10 
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[ 0 0 5 6 ] 
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-3 8 QCI:imilTff&5. 
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^T3tt*■#*J:tf/Sfcla■ff^fi«•*«^T, yUt'J >SSK*IX3 - b K n * 5/ 
yp(ft>7Jl/f hFSH, S3-kFP*y^Dlft>7^Tt H^^Ift^Titt^ 20 
ttT"C7^PH>^#> 5 6f:K7?PI/<>e*ffil:«^T8ftWxxf;MfcUT7 
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LTSf)hfe7>'j;HxXr;Wi, ^r&JCctoTlHliR^n^o 

[ nm m ] 

[ 0 0 5 9 ] 
[ 0 0 6 0 ] 
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> Btt it fe^ , 1 a c I it e ^ , t acyD^-^-WlS^tt^^^-irot ac 
^ P - 9 — <D T SSfflUC > Klebsiella pneumoniae ATCC2595 5(7) V * - )V b K ^ ^ — if 
ft n - - 1 (DD) fc , p 1 5 AflJ^SSIte^^ 

, ^P^A^x^3-;l/»tt3te^, 1 ac Ilfif, t a c yp^-^-^i^Sf t 
^ - 2 W t a c yp^-?-0Tffiil:, Bl LJ < Klebsiel la pneumoniae ATCC2595 
50i^t-;Vf t F7^-1?SSfiftHf S3 - H1*5ief Sffl*ii^fc^^^ - 2 (dd 
rAddrB) ft « A U fc « * JMl0 9/^ 9 9 — \ (DD) ^ ^ - 2 (ddrAddrB) ft , 7 > b U v > 5 40 
0/ig/ml, JD7A7x^3-JH OOMg/mlS§tfLB««C«IU, 3 7 *C 
Tl 5«fB«*bfc. £ <0 » * tt ft- 7>bU">>50Mg/ml, ? □ 7 A 7 x Z 3 - 
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+ yyDet>7iP7tF(D4S^«gsnf;. l0«k5HH#6nfc3-t Fn + -> 
/Det>7^f t FS, 1 «J y h;VOt/^?y*77X3l:Ail» 5 % /t 5 ^ >5 A * - 

«AS:B5^. 4o»»l/4*5> 6 0 X: T 5 P# M , K * fT & o fc . E*!SS»*rLte 
0. 17 8MflD3-tHD*5/^Pli*>»t«Ifll/&. 
[ 0 0 7 1 ] 

^ M to 8 50 
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Klebsiella pneumoniae ATCC2595 5£, ^Utn-;P*K*iBl:LT«a»*l/, 2* ft 
if®$£TifM£i3-fco £<0llSjft<BW#:«F*tt€r. * «« 2 TBiSft5(D t H8I: LT 
, UhjH>5!!llfci, mSLfeo n <D «fc 3 K b T Mtb S nfcKlebsiel la pneumonia 
e ATCC 2 5 95 5 *I fi » 2 0 g (P^^tt 4000U) (D m Z . 1 3 5 m M ffi gf SI B 
12, 0. 2M^UtU >?:t05 OmM'J > 8 * U 5 A M 7 7 7 - ( p H 8 ) 1 U y h 
JHC JO A > 3 7tT6 0»BS«Lft. C <D KJfcm&m>&ls fz'ik. f (D-S5^tD, 3 - 
tHD*>'^Pt:*>7^TtK©)IISffao&tC5, 0. 1 9 7M03 - b HD* 
yyDtft>7;l/rk FCtrt^aigS tift. (D «t 5 I: Hi ^ nfe 3 - fc: K o * :/ 

Ifco fl^nfcSlSIfOJ^Dl/^^^SIlfciC^, 0. 13 0M(O7£'PU"f> 10 
[ 0 0 7 2 ] 

S i£ T £ <Z) T , :nd^l, 3 - yo/Oyt-ik 3-t FP + y^Pt!t>i, T 
^ O K >> 7^ UJl/i&y7?U^8X7fJMtai^iR*sy|«STafitSui:^T 
^ £ <» :(Diol:lTli$nt 1, 3 - y P A- > y ^ — )V , #UXXril/ 
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(51) Int. CI.' FI ^-vn-F (##) 

C0 7C 51/235 C0 7C 51/235 

C0 7C 59/01 C0 7C 59/01 

C 0 7 C 67/39 C 0 7 C 67/39 

C 0 7 C 69/653 C 0 7 C 69/653 

C 1 2 P 7/18 C 1 2 P 7/18 

C 1 2 P 7/40 C 1 2 P 7/40 

C 1 2 P 7/42 C 1 2 P 7/42 

C 1 2 P 7/62 C 1 2 P 7/62 

//C0 7B 61/00 C0 7B 61/00 3 0 0 



(72) mm JR& mm 

|59lljmiBIUjrfm#1£2 3 8 - 1 0 5 B*rift^3 - 303 

(72) lUB ^ 

^uuiRfsaaim^&'f 1-2-2-103 

(72)igHJ3# m 3t- 

isaiuypr^ttrfjmHg 145 
(72) fewm mm mm 

*BgrfJ*figrt: Jfr/fcE*^!! 1-11-8 
<72)»9i# UUE &ff 

=f^*l?fflrfjg€ 1 - 2 4 - 7 I>7Jl-h'^J->yW7F-2 0 2 
(72)fgBJ# tt* S&± 

moimsaj ttrrsisf^ 1 1 4 - 2 i 77 s.-^.m^2 0 2 
(72) »w* m mm 

P3UUmU3LilflJS± 1 6 3 1 - 4 

<72)fgHj# is e& 

m^isBT 2-6-3-201 

(72)%H^# ^BB «= 

^*sm^ < ^s*^ iTi25#ii2 a *mmft 

F^-A(##) 4B064 AC05 AC24 AD32 AD68 CA02 CA21 CB11 CC01 CD06 CD30 
DA16 

4H006 AA02 AC26 AC41 AC46 AC48 BA25 BA55 BD70 BE20 BE30 

BN10 FE11 FG26 

4H039 CA60 CB20 



